However, the reasons why the normal skin flora might develop a pathological role in the causation of chronic infection in the external eye have not been considered recently. Before this can be done, we need to know precisely which organisms are involved. This is particularly relevant when the antibacterial effect of tear fluid is decreased or when the patient is immunocompromised. The possibility of local allergy developing in the external. eye must also be considered."4 This might arise as a result of increased numbers of an organism on the lid margin as a secondary response in a non-infective condition, or the organism might release its metabolic products to have a toxic effect on the conjunctiva.' These problems are highlighted by the clinical condition of chronic 'staphylococcal' blepharoconjunctivitis, in which there is doubt as to which type of staphy-
Well recognised types of conjunctivitis and keratitis due to pathogenic bacteria such as Staphylococcus aureus, Streptococcus pneumoniae, Haemophilus influenzae, and Moraxella lacunata have recently been reviewed. ' However, the reasons why the normal skin flora might develop a pathological role in the causation of chronic infection in the external eye have not been considered recently. Before this can be done, we need to know precisely which organisms are involved. This is particularly relevant when the antibacterial effect of tear fluid is decreased or when the patient is immunocompromised. The possibility of local allergy developing in the external. eye must also be considered."4 This might arise as a result of increased numbers of an organism on the lid margin as a secondary response in a non-infective condition, or the organism might release its metabolic products to have a toxic effect on the conjunctiva.' These problems are highlighted by the clinical condition of chronic 'staphylococcal' blepharoconjunctivitis, in which there is doubt as to which type of staphy- lococcus (Staph. aureus or epidermidis) is involved, and as to whether the disease is due to a toxin, the bacterium, or an allergic response to it,3 but is recognised clinically as 'staphylococcus sensitivity'. ' The clinical diagnosis is further complicated when it is considered that the dry eye is described as being often infected with staphylococci (Staph. aureus or epidermidis),' although these bacteria are also part of the commensal flora on the lid margin. In The distilled water bijou bottles were kept at room temperature and subcultured within 24 hours onto Sabouraud's agar, both with and without chloramphenicol. Colonies were identified morphologically and microscopically with lactophenol blue stain. Candida albicans was confirmed by the 'germ tube' test. Aspergillus and Penicillium species were identified by their conidiospores and pigment production. The Olive oil media were incubated on receipt at 37°C, as they were suitable for both transport (shown in Fig. 1 . lying greater than 2 standard were simultaneously isolated from 8% of normals, deviations below the mean) but with normal levels of 4% of patients with meibomianitis, and 21% of ceruloplasmin. patients with blepharitis. Isolates of Staph. epider-
The mean ages, sex and Schirmer results are given midis biotype VI were later confirmed with further in Table 2 .
biochemical tests. They were divisible into three Table 3 gives the results of the various types of subtypes, but there was no association between any bacteria, including subtypes of Staph. epidermidis, one subtype and the clinical group investigated. All isolated from each condition.
isolates of biotype VI failed to show susceptibility to The results of conjunctival cultures were usually lysis by phage typing. There were no occasions when similar to those for the lid flora but occurred in a the conjunctival cultures gave a greater amount of lower percentage of patients. In normal volunteers growth than did the lid cultures, so it is considered the conjunctivae were 'sterile' in only 17%, while that the conjunctival isolations made represented conjunctival cultures yielded a different biotype of contamination of the conjunctiva by the lid margin Staph. epidermidis from lid cultures in only 1%. Two flora. different biotypes (groups) of Staph. epidermidis Table 4 gives the quantitative bacteriology results for staphylococci isolated from lids and conjunctivae. 7 Investigation of individual patients is best performed with the full quantitative culture techniques of conjunctival sponge discs'" or soluble alginate swabs,'9 rather than ordinary swab techniques, when accurate enumeration can be attained of all the bacteria present, and the presence can be detected of increased numbers of a particular organism. Absolute numbers of bacteria have been established with the latter method for the normal eye.
Pityrosporum sp. has been isolated from cases of meibomianitis significantly more often, at the 0 05 level, than from normals. However, this fungus is present in large numbers on the normal scalp, and it has probably occurred more often because ofcopious meibomian secretions on the lid margin containing fatty acids, which support its growth. Both Candida and an Aspergillus sp. were isolated from patients with blepharitis on four occasions but not from normals. Whether they were present because of the inflammation on the lid margin is not clear, nor is it known whether they were present as transient flora. They were, however, isolated from only 4.4% of eyes with blepharitis.
Most cases (88%) of blepharitis and all of meibomianitis were uninfected and did not change tear immunoproteins as measured here. The effect on the tear film and association with debris in the film itself, such as punctate keratopathy of the conjunctiva, particularly along the lid margin, must be due to disturbance of the tear film components themselves, perhaps due to the-excessive secretions from the lid margin. These effects include a disturbance of the tear film oily layer, the result of the blepharitis or meibomianitis leading to tear spillage from loss of the lid's tear-retaining properties, increased tear evaporation, and osmolarity. In the past, exotoxins from Staph. epidermidis' have been thought to play a part in producing the symptoms and signs that occur in these conditions but this now seems unlikely.
Comparison of tear protein profiles between each group and normals has failed to show a significant difference, though six eyes in the blepharitis group were 'questionably dry."4 The group of patients with 'blepharitis and possible dryness,' diagnosed on clinical examination alone, has been shown to have normal lacrimal gland function with normal tear lysozyme and lactoferrin levels, which demonstrates the difficulty of diagnosing early dryness of the external eye. Alternatively, localised dryness in the tear film is due to excess tear evaporation or mucin abnormality, with no alteration of the constituents of the watery layer of the tear film as sampled. meibomianitis. 
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